Abstract: India leading developing country in world. In future high strength high performance concrete required for construction work .Fiber-reinforced concrete (FRC) is concrete containing fibrous material which increases its structural integrity. The character of fiber-reinforced concrete changes with varying concretes fiber materials, geometries, distribution, orientation, and densities. Steel slag which is produced as a waste material in the steel industry and has a negative impact on environment when disposed. Steel slag was found to be the best replacement for fine aggregates of concrete. Making use of steel slag in construction industry helps for the mass utilization of waste material prevents the depletion of natural resources, cost reduction, protect and preserve environment. Polypropylene fiber is also a light weight synthetic fiber. It prevents crack formation and provides reinforcement to the concrete structure. In this project work polypropylene fibers of different percentage (0.5%, 1%, 1.5%, and 2%) added with optimum replacement of steel slag for the fine aggregate in concrete. Tests on workability, compressive strength, flexural resistance, split tensile strength, modulus of elasticity were conducted on specimens.
Introduction
Conventionally concrete is mixture of cement, sand and aggregate. Properties of aggregate affect the durability and performance of concrete, so aggregate is an essential component of concrete. Fine and coarse aggregate constitute about 75% of total volume. It is therefore, important to use right type and good quality aggregate in concrete, because the aggregates the main matrix of concrete. Now a days aggregate are obtained from natural rocks which is decreases day to day. Therefore it becomes more necessary to find suitable sustainable alternative source to natural aggregates for preparing concrete. At present many steel plant are being set up across the globe causing a huge production of solid waste material like slag. Steel plants in India generate about 29 million tons of waste material annually, and 50 million tone worldwide. Now most of the industrial slag are being used without taking full advantage of their properties or thrown off rather than used. In accordance to chemical and mineral composition of the slag, these steel slag have cementations and/or pozzolonic property and can be potentially used as a main constituent of cement. Slag causes reduction in porosity of soil as well as permeability of soil thus causing water logging problem. The disposing of this material will have negative impact on environment.
Steel slag is industrial waste resulting from steel refining plants in conversion process. Owing to the large production, the research work for the last 30 years have shown that 65% of steel slag used today is for qualified fields of application. But remaining 35% of slag is still dumped. As a more active approach, slag can be used in the production of composite material of strength value 42.5 to 32.5kN. The slag present in concrete satisfy physical properties which slows down the hydration of blended cement due to morphology and low calcium silicate content. Thus steel slag can be used in conventional concrete to improve its mechanical, chemical and physical properties.
The fiber dispersion into concrete is one of the technique to improve the building properties of concrete. Polypropylene fibers are synthetic fibers obtained as a by-product from textile industry. These are available in different aspect ratios and are cheap in cost. Polypropylene fibers are characterized by low specific gravity and low cost. Its use enables reliable and effective utilization of intrinsic tensile and flexural strength of the material along with significant reduction of plastic shrinkage cracking and minimizing of thermal cracking. It provides reinforcement and protects damage of concrete structure and prevents spalling in case of fire.
In this project polypropylene fibers of blended (24mm, 40mm, 55mm) type is used. The project deals with the effects of addition of various proportions of polypropylene fiber on the properties of concrete in fresh and hardened state. An experimental program was carried out to explore its effects on workability, compressive, flexural, split tensile strength and modulus of elasticity of concrete. it partially with the cement keeping other parameters constant. Compressive strength and flexural strength on M20 grade of concrete with 0.5 water/cement ratio were investigated. Steel slag replacement 0%, 10%, 15%,20% 25%, 30%, 35% are used. The best result for compressive strength was obtained at 20% and for flexural strength at 10% of replacement of cement with steel slag in concrete was obtained. Thus use of steel slag in concrete could enhance the strength in concrete.
[2] Dr.K.Chinnaraju (2013) In this study an attempt is made to use steel slag, a byproduct from steel industry as replacement for coarse aggregate in concrete and eco sand which is a commercial by-product of cement manufacturing process introduced by ACC Cements as fine aggregate replacement. M30 grade of concrete was used. Possible optimum replacement of slag material was found to be 60% and possible optimum replacement for ecosand was found to be 40%.It was concluded that replacing some percentage of coarse aggregate with steel slag enhances the strength.
[3] Kolli.Ramujee (2013) The interest in the use of fibers for the reinforcement of composites has increased during the last several years. A combination of high strength, stiffness and thermal resistance favorably characterizes the fibers. In this study, the results of the Strength properties of Polypropylene fiber reinforced concrete have been presented. The compressive strength, splitting tensile strength of concrete samples made with different fibers amounts varies from 0%, 0.5%,1% 1.5% and 2.0% were studied. The samples with added Polypropylene fibers of 1.5 % showed better results in comparison with the others.
[4] Milind V. Mohod (2015)
This paper presents an experimental study on performance of polypropylene fiber reinforced concrete. In this study deals with the effects of addition of various proportions of polypropylene fibers on the properties of High strength concrete (M30and M40 mixes). An experimental program was carried out to explore its effects on compressive, tensile, flexural strength under different curing condition. The main aim of the investigation program is to study the effect of Polypropylene fiber mix by varying content such as 0% ,0.5%,1%,1.5% & 2% and finding the optimum Polypropylene fiber content. A notable increase in the compressive, tensile and flexural strength was observed. However, further investigations were highly recommended and should be carried out to understand more mechanical properties of fiber reinforced concrete.
Objective of the Work
The objective is to study the effect of polypropylene fiber in concrete using steel slag as the fine aggregate replacement.
To conduct a comparative study on steel slag, fiber in steel slag and conventional concrete.
Methodology
The methodology of the work consist of 1) Identifying the specification of material to be selected.
2) Collection of materials such as polypropylene fiber and steel slag. 3) Identifying the properties of collected materials.
Various tests were conducted on cement, fine aggregate, coarse aggregate and steel slag are: 4) Selection of concrete grade. 5) Preparation of mix design of M30 grade concrete. 6) Cubes, cylinder and beams were casted with control mix using natural aggregate. 7) Preparation of test specimen with 0,25,30,35 % of steel slag replacing fine aggregate. 8) Workability tests, compressive strength, tensile strength, flexural strength &modulus of elasticity were conducted. 9) Optimum replacement of fine aggregate by steel slag was identified. 10) Preparation of test specimen by adding 0.5, 1,1.5and2% of polypropylene fibres with optimum replacement of steel slag for fine aggregate in concrete. 11) Workability tests,compressive strength, tensile strength, flexural strength & modulus of elasticity of concrete were conducted. 12) Optimum percentage of fibre addition in concrete was determined. Licensed Under Creative Commons Attribution CC BY 100x100x500 beams. Concrete cube specimens were tested at 7 and 28 days to obtain the compressive strength of concrete. Cylindrical specimens were tested at 28 day to obtain the split tensile strength and modulus of elasticity of concrete. Beam specimens were tested at 28 day to obtain the flexural strength of concrete.
Material Test

B. Test on fresh concrete
Workability is one of the physical parameters of concrete which affects the strength and durability as well as the cost of labour and appearance of the finished product. Concrete is said to be workable when it is easily placed and compacted homogeneously i.e. without bleeding or Segregation. The workability of concrete is measured by compaction factor test and slump test.
C. Test on hardened concrete
Various tests on hardened concrete is done to ensure the design strength of concrete and quality of concrete construction is achieved. It includes compressive strength test, flexural tensile strength test, split tensile strength test and modulus of elasticity.
Experimental Results and discussion
A. Optimization of Steel slag Steel slag was replaced at different proportions such as 0%, 25%, 30%, and 35 % respectively. Found that the optimum level for the replacement of the steel slag was 30%.
B. Optimization of polypropylene fiber in optimum replacement of steel slag
In this section polypropylene fiber (blended type-24mm, 40mm, 55mm) of different percentage added with optimum replacement of steel slag for the fine aggregate in concrete. Workability decreases due to more addition of fibers, there is increases in amount of entrapped air voids due to the presence of fibers and therefore increase in air content attributes in reducing workability. Compressive strength increases for all dosages of fibers due to confinement provided by fiber bonding characteristics of concrete increases. The enhancement in flexural strength is achieved due to improvement in mechanical bond between the cement paste and fiber.As amount of fiber increases in mix,it greatly helps to reduce widening of cracks more effectively,thus resulting in increase in flexural strength. Figure 13: Modulus of elasticity It is observed that by using 30% of steel slag with 1.5% fiber in concrete yields max. strength.
Conclusions
Based on the present study the following conclusions were derived: Compressive strength of 1.5% of blended length polypropylene fiber reinforced concrete has found to be 21% increase in strength, when compared to that of Conventional concrete. Strength enhancement in split tensile strength is 26%, flexural strength is 29%and modulus of elasticity is 15% compared to that of Conventional concrete. The experimental studies proved to be the best method or way in providing strong and durable concrete. It also gives solution to disposal problem of steel slag. It is observed that by using 30% of steel slag with 1.5% fiber in concrete yields max. strength. The following benefits can also be obtained:  Cost reduction  Social benefits  Mass utilization of waste material
Scope of Future Study
Study on higher percentage replacement of steel slag for fine aggregate with blended type polypropylene fiber to achieve a mean target strength or not. Steel slag is available both granular and crystalline forms so it is used to replace both fine and coarse aggregate. In which to investigate the effect of fiber. Investigation on the flexural and shear crack pattern of fiber reinforced concrete with partial replacement of fine aggregate by steel slag.
